More on Herzberg-Teller strength estimates The Herzberg-Teller expansion is simply a Taylor expansion of the transition moment coordinate dependence; it is not a perturbation expansion. The Raman process remains second order in light-matter perturbation theory, including nonperturbative production of phonons.
There is indeed a strong dependence of the propensity to make the π to π * transition depending on carbon interatomic distance. A simple estimate for the phonon producing capability of the coordinate dependence of the transition moment (non-Condon part of µ(ξ))
as follows: Along a single isolated bond in a very small molecule, a rather commonplace variation of µ(x) is by about 10% in a 10% bond length change, starting at the equilibrium position of a bond. This typical single bond coordinate dependence needs to be considered in estimating the phonon coordinate dependance of the transition moment. Normalization requires that an extended valence or conduction band delocalized electronic orbital amplitude on a given site is reduced in amplitude by N 3
He remained within second order KHD theory, however making the Condon approximation.
Franck-Condon induced potential force changes following photo excitation was the supposed agent driving the spectra, which he called hot luminescence. Except for the term"hot luminescence" this is not unreasonable for smaller molecules or localized orbital regions between defects; the displacements are very likely to mirror the strongest directions of change in the transition moment. The k = 2q rule for sidebands also emerged from this work, which, unfortunately did not get a large following.
Kuzmany and co-workers 2 also began with KHD theory, but kept only to the "Albrecht A term" which is tantamount to the Condon approximation. They associated electron phonon coupling with excited state coordinate shifts. If the transition is cast onto a single C=C bond, a coupling of about 5,500 wavenumbers is obtained. The 5,500 wavenumber bandwidth is really due to the earliest downhill motion of a nuclear wave packet in the excited state.
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The steep potential, again cast onto a single C=C bond, certainly is a kind of electronphonon coupling, but not "scattering". The authors associated this energy width with an electron decay time of a few femtoseconds, which is probably the right timescale, except for another reason: e-e scattering. Finally these authors were among those resting their case on bi-disperse samples, in this case of 5 and 40 double bonds.
